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ABSTRACT 

PURPOSE: To raise adliesion strengtli between an inner circuit conductor 
layer and a prepreg insulating slieet by providing an oxide film only in the 
position where it does not connect with the reverse of an outer circuit 
conductor layer by conductor paste, out of the surface of the inner layer 
circuit conductor layer. 

CONSTITUTION: A first via hole 104 is made on an insulating 

resin layer 101. Next, ***metallic*** copper foils are arranged and bonded 

on both sides of the obverse and reverse of the insulating resin layers 

101. After this, the ***metallic*** copper foils stucJc to both sides of the 

obverse and reverse of this insulating resin layers 101 are removed by 

etching, and inner circuit conductors 102 and 103 are formed. Next, 

roughened oxide films 105 and 106 are formed on the surfaces of the inner 

circuit conductor layers 102 and 103 by a BO oxidizing method or the like. 

Next, prepreg insulating sheets 107 and 10 8 which have second through 

via holes 109 and 110 are arranged on both sides of the obverse 

and reverse of an inner wiring substrate, and metallic copper foils 

are arranged on out sides of it, and these are bonded. After this, needless 

copper foil section is dissolved and removed by an etching method or 

the lilce, and outer circuit conductor layers 111 and 112 are made. 
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BASIC-ABSTRACT: 

The multilayer PWB manufacturing method involves forming of a pair of inner circuit 
conductive layers (102,103) on both sides of an insulated resin layer (101). An 
oxide mask layers (105,106) is formed over the selective target, where a reduction 
agent is blended with the conductive layer. The inner conductive layers are 
connected by a through hole (104) formed in the resin layer. A pair of prepreg 
insulation sheets (107,108) with the through hole (109,110) both sides of the 
structure on which a pair of outer conductive layers (111,112) are formed. 

ADVANTAGE - Provides efficient manufacturing method by preventing destruction of 
physical connection between inner circuit conductive layer and prepreg insulation 
sheet. 
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Disclaimer: 
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drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1 . Untranslatable words are replaced with asterisks (****). 

2. Texts in the figures are not translated and shown as it is. 
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CLAIMS 

[Claim(s)] 

[Claim 1] The multilayer printed wiring board which is a multilayer printed wiring board which 
uses conductive paste for an interlayer connection, and is characterized by having the 
structure of having an oxidization coat alternatively only in the position which is not electrically 
connected with the outer layer circuit conductor layer back with conductive paste among the 
surfaces of a inner layer circuit conductor layer. 

[Claim 2] The manufacture method of the multilayer printed wiring board characterized by 
having the manufacturing process which forms an oxidization coat only in the position which is 
the manufacture method of the multilayer printed wiring board which uses conductive paste for 
an interlayer connection, and is not electrically connected with the outer layer circuit conductor 
layer back with conductive paste among the surfaces of a inner layer circuit conductor layer 
alternatively. 

[Claim 3] As a method of being the manufacture method of the multilayer printed wiring board 
which uses conductive paste for an interlayer connection, and forming an oxidization coat only 
in the position which is not electrically connected with the outer layer circuit conductor layer 
back with conductive paste among the surfaces of a inner layer circuit conductor layer 
alternatively The manufacture method of the multilayer printed wiring board characterized by 
using the conductive paste which blended the reducing agent and carrying out reduction 
removal only of the oxidization coat of a position electrically connected with the outer layer 
circuit conductor layer back with conductive paste alternatively after forming an oxidization 
coat all over the inner layer circuit conductor layer surface. 

[Claim 4] As a method of being the manufacture method of the multilayer printed wiring board 
which uses conductive paste for an interlayer connection, and forming an Oxidization coat only 
in the position which is not electrically connected with the outer layer circuit conductor layer 
back with conductive paste among the surfaces of a inner layer circuit conductor layer 
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alternatively The manufacture method of the multilayer printed wiring board characterized by 
can-ying out reduction removal only of the oxidization coat of only a portion electrically 
connected with the outer layer circuit conductor layer back with conductive paste among the 
surfaces of a inner layer circuit conductor layer by reduction processing alternatively after 
fonning an oxidization coat all over the inner layer circuit conductor layer surface. 
[Claim 5] As a method of being the manufacture method of the multilayer printed wiring board 
which uses conductive paste for an interlayer connection, and forming an oxidization coat only 
in the position which is not electrically connected with the outer layer circuit conductor layer 
back with conductive paste among the surfaces of a inner layer circuit conductor layer 
alternatively It is the manufacture method of the multilayer printed wiring board characterized 
by performing oxidation treatment except the portion which masks and connects an oxidization 
coat to the inner layer circuit conductor layer surface electrically with the outer layer circuit 
conductor layer back and conductive paste among the surfaces of a inner layer circuit 
conductor layer at the time of formation. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This Invention relates to the multilayer printed wiring board widely used 

for the circuit composition of an electric device, and Its manufacture method. 

[0002] 

[Description of the Prior Art] While electronic-parts surface mounting-ization mounted in a 
printed wiring board progresses with small-and-light-izing of an electric device, and advanced 
features in recent years, part mark increase, and the printed wiring board Is progressing to the 
multilayer from both sides and both sides from one side in order to achieve a miniaturization, 
while high-density-ization of a conductive pattern progresses. 

[0003] Below, the manufacture method of the multilayer printed wiring board which uses 
conductive paste for the conventional interlayer connection is explained. 
[0004] Drawing 4 (a) and (b) make an example the multilayer printed wiring board of four 
layers, and show the structure of the multilayer printed wiring board which uses conductive 
paste for the conventional interlayer connection. In drawing 4 , (a) shows a sectional view and 
401, 402, a ****** circuit conductor layer, 403, 404, the Bahia hall where, as for an insulating 
resin layer, 406, and 407, a inner layer circuit conductor layer, 408, 409, and 410 applied 
conductive paste to restoration or a wall surface in 405, 41 1 , and 412 are Oxidization coats, (b) 
shows the laminated constitution of the material at the time of multilayering the multilayer 
printed wiring board which uses conductive paste for an interlayer connection. The Bahia hall 
where a pre-preg Insulation sheet, 505, 506, and 507 applied 501 to restoration or a wall 
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surface, and, as for 502, metal copper foil, 503, and 504 applied conductive paste to It. and 
508 are the inner layer wiring boards which fomried the inner layer circuit conductor layer in the 
both sides of an insulating board. 

[0005] About the multilayer printed wiring board which uses conductive paste for the interlayer 
connection constituted as mentioned above, the manufacture method is explained below. First, 
a penetration hole is made in the insulating resin **** predetermined position of 404 by well- 
known methods, such as the drill processing method. After applying to restoration or a 
penetration hole wall side the conductive paste shown in it 406, paste up metal copper foil on 
the both-sides both sides of each of the insulating resin layer, and in the metal copper foil 
[ with well-known methods, such as the etching method, ] The inner layer wiring board which 
formed 406 and the inner layer circuit conductor layer shown in 407, and formed the inner 
layer circuit conductor layer in the both sides of the insulating board shown in 508 is produced. 
Then, a penetration hole is made in the predetermined position of 503 and the pre-preg 
insulation sheet shown in 504 by well-known methods, such as the drill processing method. 
501 and the metal copper foil shown in 502 are pasted up with the inner layer wiring board 
shown in 508 using what applied to restoration or a penetration hole wall side the conductive 
paste shown in 505 and 507 in it. Then, 401 and the outer layer circuit conductor layer shown 
402 are fonned in 501 and the metal copper foil of 502 by well-known methods, such as the 
etching method. 
[0006] 

[Problem to be solved by the invention] However, although the conductor surface of a inner 
layer circuit conductor layer is mechanically roughened by the well-known surface treatment 
methods, such as machine polish, and adhesion intensity with a pre-preg insulation sheet is 
raised with the above-mentioned conventional composition Since the adhesion intensity with a 
pre-preg insulation sheet is inferior compared with what roughened the surface of the inner 
layer circuit conductor layer chemically using the well-known oxidization coat forming method 
generally called BO processing by this method, It has the technical problem that exfoliation 
between layers occurs into the portion pasted up after manufacture in the niiddle of multilayer 
printed wiring board manufacture. [ in order to solve this, when the surface of a inner layer 
circuit conductor layer is chemically roughened using the well-known oxidisation coat forming 
method generally called BO processing, a result with good adhesion intensity with a pre-preg 
insulation sheet is obtained, but ] Since an oxidization coat is formed in the conductor surface 
of a inner layer circuit conductor layer, in a part for a terminal area with the conductive paste 
used for the interlayer connection on the back of an outer layer circuit conductor layer, a flow is 
not obtained for the existence of this roughened oxidization coat, or only remarkable high 
connection of flow resistance is obtained. It has the serious technical problem that an electric 
interlayer connection becomes unstable. 
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[0007] As mentioned above, by the conventional method, it has the technical problem that the 
reliability is remarkably worsened in the multilayer printed wiring board which uses conductive 
paste for an interlayer connection. 

[0008] By this invention's solving the above-mentioned conventional technical problem, and 
forming and roughening an oxidization coat alternatively in addition to a terminal area part with 
the conductive paste used for the interlayer connection on the back of an outer layer circuit 
conductor layer among the inner layer circuit conductor layer surfaces [ without spoiling the 
electric connection for a tenninal area with the conductive paste used for the interlayer 
connection on the back of an outer layer circuit conductor layer among the inner layer circuit 
conductor layer surfaces ] It aims at offering the multilayer printed wiring board which makes it 
possible to obtain the adhesion intensity of a inner layer circuit conductor layer and a pre-preg 
insulation sheet good and which uses conductive paste for an interlayer connection, and its 
manufacture method. 
[0009] 

[Means for solving problem] [ the multilayer printed wiring board which uses conductive paste 
for the interlayer connection of this invention in order to solve this problem ] Oxidation 
treatment for adhesion intensity to obtain the degree of rough obtained good into the portion 
which performs adhesion with pre-preg among the inner layer circuit conductor layer surfaces 
is performed. It has structure which does not have an oxidization coat in the portion which has 
structure with an oxidization coat and makes electric connection with the conductive paste for 
the interlayer connection on the back of an outer layer circuit conductor layer alternatively. 
[0010] [ moreover, the manufacture method of the multilayer printed wiring board which uses 
conductive paste for the interlayer connection of this invention ] It can form only in the portion 
to which the oxidization coat which is not formed from the start needs only:the portion to which 
an oxidization coat does not need the oxidization coat obtained by the oxidation treatment 
processed on the inner layer circuit conductor layer surface after oxidization coat formation for 
the portion which does not need removal or an oxidization coat alternatively alternatively. 
[0011] [ moreover, the manufacture method of the multilayer printed wiring board which uses 
conductive paste for the interlayer connection of this invention ] By blending a reducing agent 
with the conductive paste used for the interlayer connection on the inner layer circuit conductor 
layer surface and the back of an outer layer circuit conductor layer, only that of a portion which 
performs the outer layer circuit conductor layer back and an interlayer connection among the 
inner layer circuit conductor layer surfaces is [ after forming an oxidization coat in the whole 
inner layer circuit conductor layer surface surface ] alternatively removable. 
[0012] [ moreover, the manufacture method of the multilayer printed wiring board which uses 
conductive paste for the interlayer connection of this invention ] After only the required portion 
of an oxidization coat carries out masking processing alternatively, by removing an oxidization 
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coat by reduction processing, only the unnecessary portion of an oxidization coat is [ after 
fomiing an oxidization coat in ttie whole inner layer circuit conductor layer surface surface ] 
alternatively removable. 

[0013] Moreover, the manufacture method of the multilayer printed wiring board which uses 
conductive paste for the interlayer connection of this invention can fonm alternatively only the 
portion which an oxidization coat needs among the inner layer circuit conductor layer surfaces 
by carrying out oxidation treatment, after only the unnecessary portion of an oxidization coat 
carries out masking processing. 
[0014] 

[Function] The inside of the inner layer circuit conductor layer of the multilayer printed wiring 
board which uses conductive paste for an interlayer connection by composition which this 
invention described above. Form an oxidization doat only in the portion without regards to an 
electric interlayer connection by oxidation treatment alternatively, and the degree of rough of 
the good copper foil surface is obtained to physical adhesion with a pre-preg insulation sheet. 
While obtaining good adhesion intensity, an outer layer circuit conductor layer and the portion 
which performs an electric interlayer connection using conductive paste cannot fomri an 
oxidization coat alternatively, but can obtain a good electric interlayer connection. 
[0015] 

[Working example] One example of this invention is explained below, referring to Drawings. 
[0016] (Example 1) Drawing 1 , (a), (b), and (c) are the sectional views of the multilayer printed 
wiring board in the main manufacturing processes for explaining the multilayer printed wiring 
board which uses conductive paste for the interlayer connection of four layers in the 1st 
example of this invention. 

[0017] In drawing 1 (a), an insulating resin layer, 102, and 103 101 A inner layer circuit 
conductor layer. In the 1st Bahia hall where 104 prepared conductive paste in the insulating 
resin layer applied to restoration or a penetration hole wall side, and drawing 1 (b), 105 and 
106 are set to an oxidization coat and drawing 1 (c). 107, the 2nd Bahia hall which 108 
established in a pre-preg insulation sheet, 109, and the pre-preg insulation sheet with which 
1 10 was filled up with conductive paste, 111, and 1 12 are outer layer circuit conductor layers. 
[0018] About the multilayer printed wiring board which uses conductive paste for the interlayer 
connection of four layers which consists of the above composition, the detailed example of the 
manufacture method is explained below. 

[0019] In this example, as an insulating resin layer as shown in drawing 1 (a), a glass epoxy 
pre-preg insulation sheet, Although synthetic resin system pre-preg insulation sheets, such as 
a paper epoxy pre-preg insulation sheet, a paper phenol pre-preg insulation sheet, an 
ARAMIDO epoxy pre-preg insulation sheet, and a glass polyimide pre-preg insulation sheet, 
can be used In this example, a paper epoxy pre-preg insulation sheet (200 micrometers of 
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board thickness) is used from the Inside. A penetration hole with a hole diameter of 200 
micrometers is made in the required part of this insulating resin layer 101 by the drill 
processing method, conductive paste is applied to restoration or a penetration hole wall side, 
and the 1st Bahia hall shown in 104 is formed. Next, metal copper foil is arranged, it heats, and 
it pressurization-press(160 degrees 0 to 1 hour: inside of a vacuum )-carries out to the both- 
sides both sides of the insulating resin layer shown in this 101, and they are pasted. Then, 
dissolution removal of the unnecessary metal copper foil portion is carried out for the metal 
copper foil pasted up on these insulating resin layer both-sides both sides by well-known 
methods, such as the etching method, and the required inner layer circuit conductor layer 102 
and 103 are formed. 

[0020] Next, the oxidization coat 105 roughened on the inner layer circuit conductor layer 102 
and the surface of 103 by the well-known surface treatment methods, such as BO oxidation 
treatment method, as shown in drawing 1 (b), and 106 are formed. Next, as shown in drawing 
1 (c), a penetration hole is made in the both-sides both sides of a inner layer wiring board by 
the drill processing method. Arrange metal copper foil on the pre-preg insulation sheet using 
109, 107 with the 2nd Bahia hall which applied conductive paste to restoration or a penetration 
hole wall side like 110, and said insulating resin shown in 108, and the outside both sides, and 
on them Heating, It pastes up by a pressurization press (160 degrees C to 1 hour: inside of a 
vacuum). Then, dissolution removal of the unnecessary metal copper foil portion is carried out 
for this metal copper foil by well-known methods, such as the etching method, the required 
outer layer circuit conductor layer 1 1 1 and 1 12 are formed, and the multilayer printed wiring 
board of four layers which uses conductive paste for an interlayer connection is completed. 
[0021] [ this example ] as conductive paste applied to restoration or a penetration hole wall 
side 109 and 1 10 85 weight % of metal particles of the shape of a globular form of silver, gold, 
copper, and nickel, and flakes fomi. As resin composition, [ 3 weight % of bisphenol A type 
epoxy resins (made by EPIKOTO 828 oil recovery shell epoxy incorporated company), and 9 
weight % of guru SHIJIRU ester system epoxy resins (made by YD-171 TOHTO KASEI Co. 
Ltd.) ] Furthennore, what kneaded 3 weight % of AMINA duct hardening agents (made by MY- 
24 AJINOMOTO CO. INC.) with 3 rolls was used as a hardening agent which is effective as a 
reducing agent of this invention. 

[0022] [ the multilayer printed wiring board manufacture method which uses conductive paste 
for the interlayer connection by this example 1 ] Since only the oxidization coat of the portion in 
connection with an interlayer connection is alternatively returned to metal copper among the 
inner layer circuit conductor layer surfaces at the time of lamination by blending the amine 
system compound as a reducing agent into the conductive paste used for an interlayer 
connection, a good electric interlayer connection is obtained. On the otherihand, by the 
conventional method, a flow was not obtained for the existence of the oxidization coat of the 
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inner layer circuit conductor layer surface, or only remarkable high connection of flow 
resistance was obtained. The experimental result in this example 1 Is shown in (Table 1). 
[0023] 
[Table 1] 
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[0024] (Example 2) Drawing 2 (a), (b), (c), (d), and (e) are the sectional views of the main 
manufacturing processes for explaining the manufacture method of the multilayer printed 
wiring board which uses conductive paste for the interlayer connection of four layers which can 
set the 2nd example of invention. 

[0025] In drawing 2 (a), an Insulating resin layer, 202, and 203 201 A inner layer circuit 
conductor layer, The 1st Bahia hall which 204 established in the insulating resin layer which 
applied conductive paste to restoration or a penetration hole wall side. In drawing 2 (b), 207 
and 208 205 and 206 in an oxidization coat and drawing 2 (c) A masking sheet, 209, the 
penetration hole which 210 made in the masking sheet, the oxidization coat by which 
alternative formation was carried out in drawing 2 (d) at the portion predetermined in 21 1 and 
212, The 2nd Bahia hall established in the pre-preg insulation sheet with which a pre-preg 



http://dossier 1 .ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fdossierl %2E... 1 0/1 3/06 



JP,07-142863,A(1995) [CLAIM + DETAILED DESCRIPTION] 



Page 8 of 13 



insulation sheet, 215, and 216 applied 213 to restoration or a penetration hole wall side, and 
214 applied conductive paste to it. in drawing 2 (e), 217, and 218 are outer layer circuit 
conductor layers. 

[0026] About the multilayer printed wiring board which uses conductive pasta for the interlayer 
connection of four layers which consists of the above composition, the detailed example of the 
manufacture method is explained below. 

[0027] In this example, as an insulating resin layer as shown in drawing 2 (a), first A glass 
epoxy pre-preg insulation sheet, Although synthetic resin system pre-preg insulation sheets, 
such as a paper epoxy pre-preg insulation sheet, a paper phenol pre-preg Insulation sheet, an 
ARAMIDO epoxy pre-preg insulation sheet, and a glass polyimide pre-preg insulation sheet, 
can be used In this example, a glass epoxy pre-preg insulation sheet (200: micrometers of 
board thickness) is used from the inside. A penetration hole with a hole diameter of 200 
micrometers is made in the required part of this insulating resin layer 201 by the drill 
processing method, and the 1st Bahia hall which applies conductive paste to restoration or a 
penetration hole wall side, and is shown in 204 is formed. In addition, in this example 2, the 
conductive paste which differs in an example 1 and is used for an interlayer connection used 
the conventional conductive paste by the acid anhydride system hardening agent which does 
not contain the amine system compound as a reducing agent. Next, metal copper foil 
arrangement is carried out and the both-sides both sides of the insulating resin layer shown in 
this 201 are pasted by heating and a pressurization press on the same conditions as an 
example 1. Then, dissolution removal of the unnecessary metal copper foil portion is carried 
out for this metal copper foil by well-known methods, such as the etching method, and the 
required inner layer circuit conductor layer 202 and 203 are formed. 

[0028] Next, the oxidization coat 205 roughened on the inner layer circuit conductor layer 202 
and the surface of 203 by well-known methods, such as BO oxidation treatment method, as 
shown in drawing 2 (b), and 206 are formed. 

[0029] Next, 207 which made 209 and the penetration hole of 210 in the required portion as 
shown in drawing 2 (c), and the masking sheet (product made from stainless steel) shown in 
208 are stuck on both-sides both sides of each of the inner layer wiring board shown in 
drawing 2 (b). 

[0030] Only the oxidization coat of a portion exposed by 209 and the penetration hole of 210 is 
alternatively returned by well-known methods, such as heat-treating this in a reduction 
atmosphere. In this example, processing was performed for 1 hour in the atmosphere which 
contains hydrogen 10% in nitrogen at the temperature of 200 degrees C. And the masking 
sheet previously stuck as shown in drawing 2 (d) removes alternatively only the oxidization 
coat of a portion exposed by 209 and the penetration hole of 210 in metal bopper in reduction 
and the appropriate back. 
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[0031] Next, as shown in drawing 2 (e), make a penetration hole in the both-sides both sides of 
a inner layer wiring board by the drill processing method, and it is filled up with conductive 
paste like 215 and 216. Or metal copper foil is arranged on the pre-preg insulation sheet using 
213 with the 2nd Bahia hall applied to the penetration hole wall side, and said insulating resin 
shown in 214, and the outside both sides, and they are pasted by heating and a pressurization 
press on the same conditions as an example 1 . Then, dissolution removal of the unnecessary 
metal copper foil portion is carried out for this metal copper foil by well-known methods, such 
as the etching method, the required outer layer circuit conductor layer 217:and 218 are formed, 
and the multilayer printed wiring board of four layers which uses conductive paste for an 
interlayer connection is completed. 

[0032] [ the multilayer printed wiring board manufacture method which uses conductive paste 
for the interlayer connection by this example 2 ] Since only the oxidization coat of the portion in 
connection with an interlayer connection is alternatively returned to metal copper among the 
inner layer circuit conductor layer surfaces even if it does not blend the amine system 
compound as a reducing agent into the conductive paste used for an interlayer connection like 
an example 1, a good electric interlayer connection is obtained. The experimental result In this 
example 2 is shown in (Table 2). 
[0033] 
[Table 2] 
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[0034] (Example 3) Drawing 3 (a), (b). (c), (d), and (e) are the sectional views of the main 
manufacturing processes for explaining the manufacture method of the multilayer printed 
wiring board which uses conductive paste for the interlayer connection of four layers which can 
set the 3rd example of invention. 

[0036] In drawing 3 (a), an insulating resin layer, 302, and 303 301 A inner layer circuit 
conductor layer, The 1st Bahia hall which 304 established in the insulating resin layer filled up 
with conductive paste. In drawing 3 (b), 307 and 308 305 and 306 in a masking sheet and 
drawing 3 (c) An oxidization coat, the oxidization coat by which looked 309 and 310 like [ the 
predetermined portion ] and alternative formation was carried out in drawing 3 (d) - The 2nd 
Bahia hall established in the pre-preg insulation sheet with which a pre-preg insulation sheet, 
313, and 314 applied 31 1 to restoration or a penetration hole wall side, and 312 applied 
conductive paste to it in drawing 3 (e), 315, and 316 are outer layer circuit conductor layers. 
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[0036] [ multilayer printed wiring board / which uses conductive paste for the Interlayer 
connection of four layers which consists of the above composition ] In this example which 
explains the detailed example of the manufacture method below, as an insulating resin layer 
as shown in drawing 3 (a), first A glass epoxy pre-preg insulation sheet, Although synthetic 
resin system pre-preg insulation sheets, such as a paper epoxy pre-preg Insulation sheet, a 
paper phenol pre-preg insulation sheet, an ARAMIDO epoxy pre-preg insulation sheet, and a 
glass polyimide pre-preg insulation sheet, can be used In this example, a penetration hole with 
a hole diameter of 200 micrometers is made in the required part of this insulating resin layer 
301 by the drill processing method using an ARAMIDO epoxy pre-preg insulation sheet (200 
micrometers of board thickness) from that Inside. The 1st Bahia hall which applies conductive 
paste to restoration or a penetration hole wall side, and is shown in 304 is formed. In addition, 
in this example 3, the conductive paste used for an interlayer connection like an example 2 
used the conventional conductive paste by the acid anhydride system hardening agent which 
does not contain the amine system compound as a reducing agent. Next, metal copper foil 
arrangement is carried out and the both-sides both sides of the insulating resin layer shown in 
this 301 are pasted by heating and a pressurization press (180 degrees C to 1 hour: inside of a 
vacuum). Then, dissolution removal of the unnecessary metal copper foil portion is carried out 
for this metal copper foil by well-known methods, such as the etching method, and the required 
inner layer circuit conductor layer 302 and 303 are formed. 

[0037] As shown in drawing 3 (b), next, among [ the Inner layer circuit conductor layer 302 of 
the both-sides both sides of a inner layer wiring board, among 303 ], After sticking a masking 
sheet (product made from stainless steel) 305, and 306 at a required place, The oxidization 
coat 307 roughened only on the surface of the portion which Is not masked by the masking 
sheet among inner layer circuit conductor layers by well-known methods, such as BO oxidation 
treatment method, as shown in drawing 3 (c), and 308 are formed alternatively. And the 
masking sheet previously stuck as shown in drawing 3 (d) removes the roughened oxidization 
coat 307 and 308 to formation and the appropriate back alternatively. 

[0038] Next, as shown in drawing 3 (e), make a penetration hole in the both-sides both sides of 
a inner layer wiring board by the drill processing method, and It is filled up with conductive 
paste like 313 and 314. Or metal copper foil is arranged on the pre-preg insulation sheet using 
311 with the 2nd BahIa hall applied to the penetration hole wall side, and said insulating resin 
shown in 312, and the outside both sides, and they are pasted by heating and a pressurization 
press on said these conditions. Then, dissolution removal of the unnecessary metal copper foil 
portion is carried out for this metal copper foil by well-known methods, such as the etching 
method, the required outer layer circuit conductor layer 315 and 316 are formed, and the 
multilayer printed wiring board of four layers which uses conductive paste for an interlayer 
connection is completed. 
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[0039] [ the multilayer printed wiring board manufacture method which uses conductive paste 
for the interlayer connection by this example 3 ] Since oxidation treatment only of the metal 
copper foil of the portion in connection with an interlayer connection is not alternatively carried 
out among the inner layer circuit conductor layer surfaces even if it does npt blend the amine 
system compound as a reducing agent into the conductive paste used for an Interlayer 
connection like an example 1, a good electric interlayer connection is obtained. The 
experimental result in this example 3 is shown in (Table 3). : 
[0040] 
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[0041] In addition, in this example 1-3 although structure of the printed wiring board was made 
into four layers, respectively to say nothing of being the multilayer printed wiring board of three 
or more layers, although the Inner layer and the conductor layer of each outer layer used metal 
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copper foil, it cannot be overemphasized that the method of using or using together and 
forming well-known methods, such as the conductive paste printing method and an 
electroplating method, may be used. Moreover, although what is depended on the acid 
anhydride system hardening agent which has not blended the amine system compound as a 
reducing agent was used into this example 2 and the conductive paste used for an interlayer 
connection in 3, even if it uses what has, of course, blended the amine system compound as a 
reducing agent, it cannot be overemphasized that it is easy to be natural. 
[0042] 

[Effect of the Invention] In the interlayer connection of the multilayer printed wiring board with 
which this invention uses conductive paste for an interlayer connection as mentioned above 
[ the surface portion of the inner layer circuit conductor layer which connects with conductive 
paste for the electric Interlayer connection on the back of an outer layer circuit conductor 
layer ] By returning alternatively or not forming alternatively from the start, after forming the 
oxidization coat for surface roughening of a inner layer circuit conductor layer [ without spoiling 
the intensity of the physical interlayer connection of a inner layer circuit conductor layer and a 
pre-preg insulation sheet ] The manufacture method which was excellent in conductive paste 
and the multilayer printed wiring board which can prevent certainly fault generating of the 
electric interlayer connection of a inner layer circuit conductor layer, and which uses 
conductive paste for an interlayer connection is realizable. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the multilayer printed wiring board in the main manufacturing 

processes for explaining the multilayer printed wiring board which uses conductive paste for 

the interlayer connection of four layers which can set the 1st example of this invention 

[Drawing 2] The sectional view of the multilayer printed wiring board in the main manufacturing 

processes for explaining the multilayer printed wiring board which uses conductive paste for 

the interlayer connection of four layers which can set the 2nd example of this invention 

[ Drawing 3] The sectional view of the multilayer printed wiring board in the main manufacturing 

processes for explaining the multilayer printed wiring board which uses conductive paste for 

the interlayer connection of four layers which can set the 3rd example of this invention 

[Drawing 4] The sectional view of the structure of the multilayer printed wiring board which 

uses conductive paste for an interlayer connection, and the laminated constitution figure of the 

material at the time of multilayering 

[Explanations of letters or numerals] 

101 Insulating Resin Layer 

102, 103 Inner layer circuit conductor layer 

104 1st Bahia Hall 

105, 106 Oxidization coat 

107, 108 Pre-preg insulation sheet 

109, 110 2nd Bahia hall 

111, 112 Outer layer circuit conductor layer 



[Translation done.] 
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